
Ecosystem	
  Spectral	
  Informa2on	
  
System	
  (EcoSIS):	
  	
  

Integra2on	
  of	
  Spectral	
  Data	
  with	
  	
  
Measurements	
  of	
  Vegeta2on	
  Func2onal	
  Traits	
  	
  

Alphabe(cally:	
  
Phil	
  Dennison,	
  University	
  of	
  Utah	
  

John	
  Gamon,	
  University	
  of	
  Alberta,	
  SpecNet	
  
Simon	
  Hook	
  and	
  Rob	
  Green,	
  JPL	
  

Shelley	
  Petroy	
  and	
  Tom	
  Kampe,	
  NEON,	
  Inc.	
  
Dar	
  Roberts,	
  UC-­‐Santa	
  Barbara	
  

Phil	
  Townsend	
  and	
  Shawn	
  Serbin,	
  University	
  of	
  Wisconsin	
  
Susan	
  Us2n,	
  UC-­‐Davis	
  

Art	
  Zygielbaum,	
  University	
  of	
  Nebraska	
  
…..and…..	
  

You!	
  



Why	
  Spectral	
  Libraries?	
  
Tool	
  for	
  discovery.	
  

Characterize	
  the	
  diversity	
  of	
  func2on	
  and	
  its	
  variability	
  on	
  earth.	
  
Document	
  species	
  characteris2cs	
  and	
  map	
  them.	
  

…and	
  metadata	
  to	
  ensure	
  inter-­‐comparability.	
  
Tools	
  to	
  facilitate	
  the	
  synthesis	
  of	
  large	
  data	
  sets	
  by	
  community.	
  

Precedents:	
   Aster	
  
Spectral	
  
Library	
  

Deliver	
  scien2fically	
  veZed	
  data	
  to	
  an	
  interna2onal	
  and	
  open	
  
community	
  of	
  researchers…	
  



Example	
  Contribu2ons	
  



Example	
  Data	
  –	
  a	
  
whole	
  range	
  of	
  

data	
  and	
  metadata	
  
in	
  different	
  
formats	
  

D1373a 
Douglas-­‐fir	
  #1373	
  sampled	
  from	
  Wind	
  River	
  Crane	
  on	
  Sept	
  9,	
  1996,	
  by	
  John	
  Gamon	
  &	
  John	
  Surfus 
"Dark-­‐to-­‐Light"	
  reflectance	
  spectra	
  during	
  10	
  minute	
  transi2on	
  from	
  darkness	
  to	
  full	
  sun 

For	
  method,	
  see	
  Gamon	
  JA,	
  Surfus	
  JS	
  (1999)	
  Assessing	
  leaf	
  pigment	
  content	
  and	
  ac2vity	
  with	
  a	
  reflectometer.	
  	
  New	
  Phytologist	
  143:105-­‐117. 

Difference	
  Spectrum	
  (duaDIFF,	
  ColumnW)	
  shows	
  delta	
  Reflectance	
  (10	
  minute	
  -­‐	
  0	
  minute	
  of	
  sun),	
  illustra2ng	
  features	
  due	
  to	
  Xanthophyll	
  pigment	
  conversion	
  and	
  chl	
  fluorescence	
  quenching 

minutes 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 
Waveleng
th dua00001 dua00002 dua00003 dua00004 dua00005 dua00006 dua00007 dua00008 dua00009 dua00010 dua00011 dua00012 dua00013 dua00014 dua00015 dua00016 dua00017 

305.56 0.349091 0.32 0.34545 0.32 0.32364 0.34545 0.33455 0.32364 0.33818 0.34545 0.36727 0.33091 0.34909 0.32364 0.36364 0.32364 0.35273 
308.91 0.36619719 0.35563 0.34507 0.33099 0.34155 0.32747 0.34155 0.34155 0.33099 0.35211 0.39789 0.35211 0.33099 0.34507 0.35916 0.35563 0.35916 
312.26 0.36824304 0.375 0.34122 0.36486 0.37838 0.33784 0.34797 0.36149 0.35135 0.37838 0.35473 0.38176 0.36486 0.40203 0.36824 0.38176 0.37162 
315.61 0.34768208 0.34768 0.36424 0.37417 0.3543 0.36755 0.37748 0.36093 0.3543 0.36755 0.35762 0.37748 0.37417 0.39073 0.35762 0.38411 0.38079 
318.95 0.35915487 0.33099 0.33803 0.35915 0.34507 0.35915 0.37676 0.37324 0.38028 0.3662 0.35211 0.35563 0.35563 0.32746 0.37324 0.34155 0.38028 
322.3 0.36610165 0.34576 0.3661 0.35254 0.34915 0.3322 0.32881 0.35932 0.35932 0.33559 0.38305 0.34915 0.36271 0.32542 0.3661 0.37288 0.35932 

AZribute	
   Variable	
  
Plot/Sample	
  ID	
   A06-­‐42	
  
NEON	
  Domain	
   1	
  
Domain	
  Site	
   Core	
  
Type	
   Vegeta2on	
  
Form	
   Deciduous	
  Tree	
  
Measurement	
  Scale	
   Leaf	
  
Es2mate	
  -­‐	
  Sample	
  Loca2on	
  on	
  Tree	
   Mid	
  Canopy	
  -­‐	
  exposed	
  
Measurement	
  Type	
   Field	
  
Instrumenta2on	
   ASD	
  
Spectra	
  Collec2on	
  Protocol	
   Plant	
  Probe	
  
Calibra2on	
  Protocol	
   Plant	
  Probe	
  Reference	
  
Measurent	
  Protocol	
   Standard	
  Measurement	
  Sequence	
  
Spectra	
  per	
  Sample	
   20	
  
Samples	
  per	
  Save	
   1	
  
Acquisi2on	
  Condi2ons	
   Not	
  recorded	
  
Field	
  Personnel	
   Nathan	
  Leisso	
  



Sugar	
  Maple	
   Red	
  Oak	
   Hemlock	
  

Black	
  Spruce	
  Red	
  Pine	
  

Spectral	
  informa2on	
  can	
  be	
  about	
  about	
  species,	
  differences	
  between	
  species,	
  and	
  geographic	
  	
  
varia2ons	
  within	
  a	
  species.	
  It	
  can	
  also	
  be	
  at	
  the	
  canopy	
  and	
  the	
  leaf	
  level.	
  
	
  



Maple	
   Pine	
  

Broadleaf	
  trees	
   Conifer	
  trees	
  

Leaf-­‐level	
  spectra	
  

Spectral	
  informa2on	
  can	
  be	
  about	
  differences	
  in	
  reflectance	
  through	
  the	
  canopy	
  of	
  a	
  tree.	
  



Genotypes	
  of	
  aspen.	
  
Different	
  reflectance.	
  
Different	
  chemistry.	
  

Soybeans:	
  same	
  variety,	
  different	
  levels	
  
of	
  pest	
  pressure.	
  

Milkweed.	
  
Rapidly	
  induced	
  chemical	
  defenses	
  
to	
  perturba2ons.	
  



G.	
  Pastorello	
  and	
  J.	
  Gamon	
  

Plant	
  stress	
  and	
  mi2ga2on	
  

Spectral	
  data	
  serve	
  as	
  “proxy”	
  measurements	
  for	
  all	
  ranges	
  of	
  
underlying	
  proper2es	
  	
  and	
  func2ons	
  in	
  ecosystems	
  that	
  are	
  costly,	
  
imprac2cal,	
  inconvenient	
  or	
  impossible	
  to	
  otherwise	
  characterize	
  
at	
  broad	
  spa2al	
  and	
  temporal	
  scales.	
  



EcoSIS 
Deliverable 

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

EcoSIS	
  Public	
  Database	
  

Spectral	
  Library	
  
(0.35-­‐13.0	
  μm)	
  

Metadata	
  

Associated	
  
measurements	
  
(species,	
  chemistry,	
  etc.)	
  

Visualiza2on,	
  
Query,	
  Discovery	
  

EcoSIS	
  Tools	
  (Open	
  Source)	
  

EcoSIS	
  Ac2vi2es	
  
(lead	
  ins2tu2ons)	
  

Develop	
  Database	
  Back-­‐End	
  
(UC-­‐Davis,	
  JPL)	
  

Develop	
  EcoSIS	
  User	
  Interface	
  
(UC-­‐Davis,	
  JPL,	
  UW)	
  

Populate	
  EcoSIS	
  
(all	
  members,	
  coordinated	
  by	
  UW)	
  

Metadata	
  Standards	
  
(UW,	
  NEON,	
  Alberta,	
  UNL)	
  

EcoSIS	
  Tools	
  
(UW,	
  Alberta,	
  community)	
  

Best	
  Prac2ces	
  
(UCSB,	
  NEON,	
  Alberta,	
  UNL)	
  

Accommoda2on	
  of	
  Legacy	
  
and	
  New	
  Data	
  Sets	
  

Evolu2on	
  of	
  Open-­‐source	
  Tools	
  
for	
  Discovery	
  &	
  Analysis	
  

Development	
  of	
  a	
  Broader	
  
EcoSIS	
  User	
  Community	
  

Synthesis	
  Studies	
  &	
  	
  
Meta-­‐Analyses	
  

QAQC,	
  Error	
  Assessment	
  
(UW,	
  JPL)	
  

Growth	
  of	
  EcoSIS	
  to	
  Reflect	
  
Evolving	
  Science	
  Needs	
  

EcoSIS	
  Outcomes	
  
(via	
  community	
  engagement)	
  



c/o	
  Andy	
  Hueni	
  

Interna2onal	
  linkages	
  are	
  important:	
  

Moving	
  Forward:	
  
	
  

Community	
  par2cipa2on	
  is	
  essen2al:	
  
•  Decision-­‐making	
  open	
  process	
  
•  Review/oversight	
  commiZee	
  
•  Your	
  data	
  contribu2ons	
  to	
  EcoSIS	
  
•  Open	
  source	
  data	
  and	
  tools	
  
Virtual	
  mee2ngs,	
  side	
  mee2ngs	
  at	
  AGU,	
  etc.	
  

join-ecosis-community@lists.wisc.edu	
  


